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definition is tolerably good (Fig. 8). The next (Fig. 9), with six hundredbhs, is rather worse. In the third case (Fig. 10), I think that everyone can see that the definition is deteriorating; that was done by an aperture of four hundredths of an inch. The next (Fig. 11) is one done by an aperture of three hundredths of an inch, and you can see that the lines are getting washed out. In focusing the plate for this photograph, I saw that the lines had entirely disappeared, and I was surprised, on .developing the plate, to find them still visible. That was in virtue of the shorter wave-length of the light operative in photography as compared with vision. In the last example (Fig. 12), the aperture was only two-and-a-half hundredths of an inch, and the effect of the contraction has been to wash away the image altogether, although, so far as ordinary optical imperfections are concerned, the lens was acting more favourably with the smaller aperture than with the larger ones*.
This experiment may be easily made with very simple apparatus; and I have arranged that each one of my audience may be able to repeat it by means of the piece of gauze and perforated card Avhich have been distributed. The piece of gauze should be placed against the window so as to be backed by the sky, or in front of a lamp provided with a ground-glass or opal globe. You then look at the gauze through the pin-holes. Using the smaller hole, and gradually drawing back from the gauze, you will find that you lose definition and ultimately all sight of the wires. That will happen at a distance of about 4^- feet from the gauze. If, when looking through the smaller hole, you have just lost the wires, you shift the card so as to bring the larger hole into operation, you will see the wires again perfectly.
That is one side of the question. However perfect your lens may be, you cannot get good definition if the aperture is too much restricted. On the other hand if the aperture is much restricted, then the lens is of no use, and you will get as good an image without it as with it.
I have not time to deal with this matter as I could wish, but I will illustrate it by projecting on the screen the image of a piece of gauze as formed by a narrow aperture parallel to one set of wires. There is no lens whatever between the gauze and the screen. [Experiment.] There is the image—if we can dignify it by such a name—of the gauze as formed by an aperture which is somewhat large. Now, as the aperture is gradually narrowed, we will trace the effect upon the definition of the wires parallel to it. The definition is improving; and now it looks tolerably good. But I will go on, and you will see that the definition will become bad again. Now, the aperture has been further narrowed, and the lines are getting
* [1901. The original photographs were exhibited by projection, and are now reproduced for the first time. In these reproductions the distinction between Pigs. (8), (9), (10) is barely visible.]may readily calculate the focal lengths of lenses without use of the law of sines. See Phil. Mag. Dec. 1879. [Vol. i. p. 439.]
